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The universal covering group of an arcwise and locally arcwise, locally 
simply connected group G may be defined as the quotient of the pathgroup 
P(G) by the connected component L 0(G) of the identity in the loop group 
L(G). Here the elements of P(G) are supposed to start at the identity 
in G, the multiplication of two paths f and g being defined by 
fg(t) = f(t) ·g(t), O<;k;: 1, 
the topology in P(G) being that of uniform convergence. 
In this picture there is a 1-1-correspondence between the connected 
covering groups of G and the relatively open subgroups of L(G). The 
assumption of local simple connectedness serves to ensure that Lo(G) 
is relatively open in L(G). Therefore if this assumption is dropped it 
looks reasonable to take the quotient G of P(G) by the intersection of 
the relatively open subgroups of L(G) as a substitute for the universal 
. covering group. The assumption of local arcwise connectedness is relatively 
unimportant for the construction. We do not enter into a detailed 
discussion of this. 
Our note resulted from an attempt to drop likewise in the CHEVALLEY [2] 
construction of a universal covering group the assumption of local simple 
connectedness. 
The procedure of defining then what would correspond to G in the 
previous situation, must be an inverse limit procedure. However, if 
G is connected and locally connected we have not been able to prove 
that G is also connected and locally connected, and probably this would 
be even false in the absence of further conditions. But if connectedness 
(globally and locally) is replaced by contiguity the result holds at least 
in the metrizable case. 
The procedure of defining a G is valid for any topological group and 
yields in the case of locally compact groups a connected and locally 
connected monodrome G, which projects down into an everywhere dense 
normal subgroup of the connected component of the identity, a fact which 
is more or less known. 
Of course the material we present here has been more or less implicit 
in the existing literature; we refer to the bibliography at the end of the 
paper. 
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We should, however, mention in particular the paper of P. A. SMITH [10], 
from which we practically borrowed the definition of the G. 
In this note we only state results. Proofs and further details will 
appear in the author's thesis. 
The author wishes to express his gratitude to Professor W. T. VAN EsT 
for introducing him to the problem and for many valuable suggestions 
and discussions. 
§ 1. Definition 1.1 
Let G be a topological group. A covering group (G', n') of G is a pair 
consisting of a topological group G' and a mapping n' of G' onto G which 
satisfies: 
(i) n' is a homomorphism (in the algebraic sense) 
(ii) n' is a continuous and open map. 
(iii) the kernel of n' is a discrete subgroup of G'. 
Under these conditions there is some neighbourhood V' of the identity 
in G' such that n' is a homeomorphism of V' onto V =n'(V') while the 
conditionsx' E V', y' E V', n'(x'y') E Vimplyx'y' E V'. The neighbourhoods 
V and V' will be called n'-isomorphic. 
Definition 1.2. Let G be a topological group, and U be a neighboorhood 
of the identity in G. A U-covering (G', U', n') of G is a triple consisting 
of a topological group G', a neighbourhood U' of the identity in G', and 
a mapping n' of G' into G, such that: 
(i) n' satisfies the conditions of Definition 1.1. 
(ii) U and U' are n'-isomorphic. 
(iii) G' is generated by U'. 
Definition 1.3. Let G be a topological group, let UIX and u(J be 
neighbourhoods of the identity in G such that UfJ C U"'. Suppose that 
(GIX, VIX, n .. ) is a u .. -covering, and that (Gp, Vp, np) is a Up-covering. A 
mapping Cf!cx(J of GfJ into G"' will be called admissible if the following 
conditions are satisfied: 
(i) cp .. p is a homomorphism (in the algebraic sense) 
(ii) cp .. p is a continuous and open map. 
(iii) nfJ=n"'ocp"'fJ 
(iv) cp .. p(Vp) C V,. 
Proposition 1.1. Let (G"', V"', n"'), (Gp, VfJ, np) be as in Definition 1.3. 
Suppose there is given an algebraic homomorphism cp"'fJ of Gp into G .. 
which satisfies conditions (iii) and (iv) of Definition 1.3. Then cp .. p is 
uniquely determined, and is a continuous and open map. 
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Definition 1.4. Let U"', Up, (G"', V"'' n"') and (Gp, Vp, np) be as in 
Definition- 1.3. (G"', V,x, n"'), (Gp, Vp, np) will be called comparable and we 
write (G"', V"', n"')-< (Gp, V8 , np), if there exists an admissible map cp"'p ofGp 
into G"'. (G"', V"', n"') and (Gp, Vp, np) will be called equivalent if U"'= Up· 
and (G"',- V"', n"') -< (Gp, Vp, np) and also (Gp, Vp, np) -< (G"" V"', n"'). 
Proposition 1.2. Let G be a topological group, and let U be a fixed 
neighbourhood of the identity in G. Then there exists, up to equivalence, 
a uniquely determined maximal U-covering, (G', U', n'), i.e. if (G", U", n") 
is any U-covering, then (G", U", n")-< (G', U', n'). 
Proposition 1.3. The relation "-<" directs the system of all U -coverings 
Of G, where U runs through the system of all neighbourhoods of the 
identity in G. More explicitly: 
(i) if (G"', V"', n"')-< (Gp, Vp, np) and (Gp, Vp, np)-< (G,, V,, n,) then also 
(G(X, V,., n,.)-< (G,, V,, n,), while cp"',=cp"'p o cpp, 
(ii) if (G"', V"', n"') and (Gp, Vp, np) are any U"'-, Up-coverings of G 
respectively, there exists U,, a neighbourhood of the identity in G, and 
a U,-covering (G,, V,, n,) such that (G"', V"', n"')-< (G,, V,, n,), and also 
(Gp, Vp, np) -< (G,, V,, n,). 
From the above considerations we conclude that the system of U-
coverings with the relation "-<" and the mappings cp"'p' constitutes an 
inverse system of groups. We consistently denote by G the limit group. 
By Proposition 1.2. G may also be defined as the limit of the subsystem 
of maximal U -coverings. 
From the definition it is clear that G = 1 for any almost discrete group 
(i.e. a group with arbitrarily small open subgroups). In general we do 
not know what G looks like. However, for the class of contiguous, locally 
contiguous, metrizable groups we may obtain more precise information. 
§ 2. Definition 2.1. A subset A of a topological group G is said to 
be contiguous if for any two elements x E A and yEA, and any neigh-
bourhood V of the identity in G, there is a finite sequence of elements 
X=Xo, x1, ... , Xn=Y in A, such that x,-lxt+l E V for i=O, 1, ... , n-l. 
The elements X and y are said to be V-connectable in A for any v. 
The relation of being V-connectable is reflexive, symmetric and transitive. 
G is said to be locally contiguous if every neighboorhood of the identity 
in G contains a contiguous neighbourhood. 
If A is contiguous so are AA-1 and A-lA. Therefore any locally 
contiguous topological group has a basis consisting of symmetric con-
tiguous neighbourhoods at the identity. In particular if G is metrizable 
the latter may be taken to be countable. 
We remark that in defining contiguity we used the left uniform 
structure in G. One could as well use the right uniform structure. Since 
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by inversion the left uniform structure is transformed into the right 
uniform structure, it follows that any symmetric (left) contiguous set is 
also right-contiguous. 
Propisition 2.1. Let G be a contiguous and locally contiguous topological 
group, and let V be a symmetric and contiguous neighbourhood of the 
identity in G, while (G', V', n') is a V-covering. Then G' is contiguous 
and locally contiguous. 
If G is metrizable, the inverse system defining G may be taken to be 
countable. This leads to 
Theorem 2.1. If G is contiguous, locally contiguous and metrizable, 
so is G. The canonical projection cfo of G into G is an open epimorphism, 
Ker cfo being an almost discrete central subgroup. 
The contiguity of G in the above theorem can be easily established, 
the local contiguity however is more involved and rests on Proposition 2.2 
below. 
Definition 2.2. Let U be a neighbourhood of the identity in G, and 
G= U00 • G is said to be U-monodrome if any U-covering of G is equivalent 
to (G, U, identity). 
Proposition 2.2. Let V be a contiguous set in G, U a contiguous 
symmetric neighbourhood of the identity with ua C V, and let G be 
U-monodrome. Then in any covering (G', n') of G with G' contiguous 
the set n'-l(V) is contiguous. 
Definition 2.3. A group G is said to be monodrome if the canonical 
projection of G into G is an isomorphism of G with G in the topological 
group-theoretical sense. 
Definition 2.4. A group G is said to be totally non-contiguous if the 
intersection of all open subgroups is reduced to the identity. 
The assumptions and notations being those of Theorem 2.1., we also have 
Theorem 2.2. G is monodrome. If H ~ G is a central extension of G with 
H monodrome, n open and continuous, and Ker n totally non-contiguous, 
then there is an isomorphism tp: H ____,.. G, such that n = cfo o tp. 
§ 3. At present we do not know much about G if G is only assumed 
to be contiguous. For a limited class of contiguous G we have 
Theorem 3.1. Let G be the limitgroup of an inverse sequence: 
G h.2 G /i-I,iG ll,t+I G 'th G t . bl t' 1 +-- 2-<E-- ••• ~ i +--- i+l -<E-- ••• WI i me nza e, con 1guous 
and locally contiguous, while the ft, i+l are continuous open, and onto. 
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Then G =lim Gc (the connecting homomorphisms of the Gc being the 
lifted ft. Hl)· G is contiguous, locally contiguous and metrizable. G projects 
down into G as an everywhere dense normal subgroup. 
§ 4. Connectedness of a subset in G implies in particular its contiguity. 
Therefore a connected and locally connected group is in particular 
contiguous and locally contiguous. We have 
Proposition 4.1. If G is metrizable, complete, contiguous and locally 
contiguous, then G is arcwise connected and locally arcwise connected. 
Although we can prove this Proposition directly, we may by a result 
of WHYBURN [11, p. 38] rely on the weaker 
Proposition 4.2. Under the assumptions of Proposition 4.1. G is 
connected and locally connected. 
Connectedness is under the given assumptions an immediate consequence 
of local connectedness. But we can also prove connectedness directly 
without using local connectedness. The assumption of local contiguity 
seems indispensable. ·The proof of local contiguity, is in principle the 
same but is technically slightly more involved. 
For a G satisfying the assumptions of Proposition 4.1 the G is essentially 
the universal covering group of an arcwise connected G that we proposed 
in the introduction. 
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